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reloctrode from aq. solas. of their salts with various Soe 

ras studied for the purpose of clucidatiug the nature af sec. 

ond poientiabs (Rudra, Trudy 2-05 Veesoyae. Konferents. 

Teorel. @ Priklad. Elehrokhing. Akcd. Weak Ukr, 

1949, 47-32). The onious were: SQ. NOs", cle, 

CH,CO,-. PO", GIL (OINSY-, Cail Ou- > /ChO;- 77, 

and CG.H.Ga7*. The cocrespoading acni and salts bpilin 

added as ansiflary electralytes, The potential of the 2od 


waves (second potential) fn all cases waa attributable not to 
. the discharge of comptcx metal jasss but cither to the evolu- tx 


tlon of He (—15-v. in acid medium, -2 0 in neutral) or, in 


alc., oc formamide, the second patentiats of Cu, 
and Ni were alen to be attrifuterdd to an electrode pracece 
: characteristic af the auriliary electroivte or potvent | Thies 
the results contridciod the Ruder op tiaataer: attriteatiag 
eccond potentits tu the rotuction of cuniict tous af the 
M. Hoseh_. 


the case of nitrates, reduction of NO ~. In nomegq. salns., & 
. Ag. \ 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620011-3" 


"APPROVED FOR RELEASE: 03/15/2001 sian sven cheat 3 


iia Seve Wee ea BFE id eae ae ERSTE ee ee 3 


BS teers a Se PEED 


oe oRovtra Preeti ben tee pemmn Aa’) ace gee 


eee, tee ete Soren lesen | BEG 


AI, 


sain gmts eile seteaten 


. 


| Dneorepctroverry Foe sddarstdennyy oy 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620011-3" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620011-3 
Se A SS SB Se a Os a 


a4 


ae 
ecey maria 


Effect of temperature on the rate of electrodenosition of conser / 3 
from sulphuris aed Splullons, G. A, YemeYyanenka (Dokl Anal. ——— 0 
Nawh 7, Wo, 105, TN Atudya the ancmetsxe—cffects of 4) 
temp. on: the electrolysis of weakly acid CuSO, solutions, e.g., the 
. increase of polarization at temp. above 30%, are explained in terms 
of chemical changes occurring on the surface of the Cu cathode— 
f formation of oxide, hydroxide, or basic Cu salts. Thi: is sup- 
potted by experiments which showed that no reduction in the 
rate of Cu deposition occurred in a strongly acid solution, also 
that, when the electrodes were immersed in ag. CaSO, at 40 or 60° 
and then tested for polarization at 15 or 30°, they gave polarization 
curves a9 if the nicagurements were being made at 40 or 60°. 
Carrent/polarization curves are given for O-INn-CuSO, at temp. 
from 15 to 63° and the corresponding log i-1/T ata are plotted. 
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UssR/Blectrochemistry B-12 


bs Jour : Ref Zhur - Khimiya, No 8, 1997, 26306 


Author : G.A- Yemel. 'yanenko y.P. Galushko 
Title » Nonsteady Processes at Electrolysis of Copper and Nickel So- 


lutions. 


Orig Pub : Zh. fiz. khimii, 1956, 30, No 8, 1710-17117 


Abstract : The importance of studying the time dependences, of the elec- 
trode potential (\ ) ana the current density (+ ) was dis- 

cussed in reference to the kinetics of electron processes, 
and the changes of Y and t in time (t ) was studied at a con- 
stant voltage on the electrolizer at the electro-deposition of 
Cu and Ni. Cu was deposited from a solution of 0.1 n- of CuSO), 
4+ 0.5 n. of HpS0, at 20 to 220, It was show in.the case of 
electrodeposition of Cu, that i has 6 great magnitude at the 
beginning of the electrolysis (two seconds after switching 
in) and that it decreases with time, to which the rise of the 
negative 4 in time corresponds and which 4s explained by the 
considerably great magnitude of the concentration polarization. 


If some gelatin was added to the Cu electrolyte (0.01 g per 
lit), the magnitude of the initial current at & low electrolizer 
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USSR/Electrochemistry B-12 
Abs Jour : Ref Zhur - Khimiya, No 8, 1957, 26306 


voltage (up to 0.16 - 0.17v) decreases in comparison with the 

solution without the addition, and, besides, the current 

strongly decreases with time » Which indicates a strong re- 

tardation of the process; a slow rise of the negative Y cor- 

responds to it. A considerably high increase of the current 

takes place at greater voltages, which in the opinion of the 

authors is caused by the potential of gelatin desorption 

having been reached. It is show on an example with Cu that 

it is possible to estimate the applicability of either me- 

thod of surface preparation by the method of curves (4 » t) and 

>t). Ni was deposited from a solution of 0.5 n. of NisO), + 

(NH 980, (12 g per Lit) + NaCl (5 g per 1it) (pH = 4.8) at 

20 to 220. The curves (4, t) in case of Ni are characterized 

by @ little initial decrease of i with a following sharp rise 

of the current, to which not a decrease » but an increase of 

the negative Y of the electrode corresponds. The curves (4, t) 

are of the same character in the same solution without NiSO),. 

The anode / rises sharply at the beginning and, after that ; 

drops. The opinion is expressed that pig redistributed be- 

tween the cathode and the anode » in consequence of which ? and 
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1 rise on the cathode. In solutiqns free of NaCl, or if the 

Ni anodes were replaced with graphite ones, the abnormal 

course of the catéde curves (1, t) and (Y, t) is eliminated. 
The authors explain the initial retardation at the electrode- 
position of Ni by the retardation of the activation of Ni-anodes 
by Cl” ions. The cathode process accelerates together with 

*he activation of the Ni-anodes in consequence of the greater 

¥ falling on the cathode. 
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Effect of sulfuric acid solutions on metallic copper at various 
torporaturos, Zhur, neorg, khim, 2 no,12:2834—-2837 D '57, 
(Copper sulfate) (Copper oxides) (MIRA 11:2) 
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AUTHOR: Emeltyanenko G.A, 713-2-17/22 


, TITLE: Causes of the anomalous course of the dependence of 
electric precipitation of copper on the temperature. 
(Prichiny anomal'nogo khoda zavisimosti skorosti 
elektroosaghdeniya medi ot temperatury). 


PERIODICAL: "Ukrainskiy Khimicheskiy Zhurnal" (Ukrainian Journal 
of Chemistry), Vol.23, Now2, March-April, 1957, 
pp 243-250 (USSR) ; : 

ABSTRACT: The investigation of the influence of the temperature 
on the velocity of the electrochemical process procures 
additional dat, on the mechanism of the process. Syste- 
matic investigitions were recently carried out by 
8.V.Gorbachev re al (ref.2-5). They concluded that the 
thermal method \ould be used for determining the charac- 
ter of polarisa\ion. The basie criteria were the course 
of the dependenje of the log of the current density (lg i) 
on the inverse rjagnitude of the absolute temperature (4) 


; ’ 
at constant polajrisation of the eléytrode, the value of 
the so~called effective energy of activation of the pro- 
Card 1/3 cess (w) and ay be aoe on the pola>isation of the 
electrode (AP ).\ 
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sVGorbachey stated “nat both the 
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Causes of the anomalous course of the dependence of 
een precipitation of copper on the temperature. 
Cont. 


concentrational and the chemical polarisation are charac- 
terised by a linear course of dependence lg i on x But 


for the concentrational polarisation w has a value of 
the order of a few calories and is practically independent 
from the electrode polarisation value. The chemical pol 
arisation is in a defined relation to the electrode polar- 
isation and w reaches 2 figure values of calories (kh. 
cal.) To clarify the part of chemical transfomations 
during increased temperatures the author investigated the 
influence of the temperature on the velocity of electric 
precipitation of copper from sulphuric acid solutions. The 
anomalous course of the dependence of the velocity of 
electro-precipitation of copper on the temperature was 
found to be caused by chemical transformations occurring 
on the "metal-liquid" boundary line at increased tempera— 
tures, The formation of oxides, their hydrates or basic 

Card 2/3 metal salts can be related to such chemical transformat- 
ions. The maxima of the curves of the dependence of the 
log of the current density on the inverse value of the 
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Causes of the anomalous course of the dependence of 
(osce a Precipitation of copper on the temperature. 


Cont. 


absolute temperature are explained. (Diagrams 3, 5, 8, 9 
and 10). The polarisation curves for various temperat-— 
ures and different concentrations of CuSO, are shown in 


Diagrams 2, 4, 6 and 7. 


There are 9 diagrams, 1 table and 1 drawing, There are 


7 Slavic references, 


ASSOCIATION: Dnepropetrovsk State University (Dnepropet rovakiy 


Gosudarstvennyy Universitet). 


AVAILABLE: Library of Congress 
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—_ 


“  MITLE: i254 ete anomalous: Peunerdtire Dependence of the Electrodeposi- 


tion Hate of Copper (Ob anomal'noy zavisimosti skorosti elek- 
trocsazhdeniya medi ot temperatury) 


PERTODICAL: Tosen). fizicheskoy khimii, 1958, Vol 32, Nr 9, pp 2119-2122 
“(USSR 


ABSTRACT: . The author investigated 0,1 n CuSO, solution. In the first 


series of experiments the dissolved oxygen from the air was 
driven out with hydrogen, while in the second series it was 
allowed to remain in solution. A platinum electrode was used, 
“and a compact copper layer was allowed to separate out onto it 
under a high current density. The current density (i) and the 
potential of the electrodes wore measured at difforent tem- 
peratures. The results are represented in two graphs as a func- 


tion of lg i and au (reciprocal of the absolute temperature) at 
different potentials. 
The results so obtained suffice to show that the anomalies 
arise through chemical changes on the copper-solution boundary 
Card 1/2 under increases in temperature. There the following redox re- 
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SOV/76-32-9-26/46 
, On the Anomalous Temperature Dependence of the Electrodeposition Rate of 
Copper 


action takes place to a small extent: Cu + Cu-’s22 Cu’ . Cu’ 
hydrolyses and forms a yellow coating of cuprous (I) oxide, 
which is transformed into a red coating. The composition of 
this coating was analyzed quantitatively and qualitatively 
and was found to be practically pure Cu,0. There are 2 figures 
and 12 references, 12 of which are Soviét. 


ASSOCIATION: Dnepropetrovskiy gosudarstvennyy universitet (Dnepropetrovak 
State University) 
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"AUTHOR: Yemel'yanonko, Gs As SOV/76-32-11-2/32 


TITLE; The Role of Cuprous Ozide in the Development of an 
"Anomalous" Dependence of the Velocity of Electro- 
deposition of Copper on Temperature (Rol'zakisi medi 
_V vozniknovenii "anomel'noy" zavisimosti skorosti 
olektroosazhieniya medi ot temperatury ) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 11, 
pp 2479 - 2482 (USSR) 


ABSTRACT: The formation ofQi900n 2 copper electrode at 
increased tenperuture was already pointed out 
. (Refs 1,2). Together with V.G.Govorukh the author 
carried out measurements of the average formation 
velocity of the Cu,0 deposition on the Cu electrode 
in a copper sulfaté solution at different temperatures. 
The Cu,0 coating was separated from the electrode 
by meafia of a not 15% NH,Cl solution and determined 
gravimetrically. The outHor used Cus, and CuSO, .5H,0 


Card 1/4 solutions. At 40°C the velocity of the Cu,0 deposition 
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is low, it increases, however, rapidly with 
temperature. According to the degree of accumulation 
of the reaction products the formation velocity of 
Cu,0 decreases. This is explained by a partial 
oxidation of Cu,0 by the oxygen dissolved in the 
electrolyte. Th& crystalline Cu,0 layer firmly fixed 
to the surface leads to the passivation of the 


corresponding part of the surface. To investigate the 
velocity of activation ~pascivation of the electrode 
surface the elect: ode polarization OY was measured 
at different current densities with respect to time. 
The electrolysis took place in sulfuric acid solutions 
at different temperatures. It was found that the 
mininum of the value AY is, with the increase of the 
current density, displaced to higher temperature 
values, which is explained by a reduction of the 
copper ion content of the layer near the cathode. 

The formation of an "anomalous" course of the 
dependence of the rate of clectrodeposition of 
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The Role of Cuprous Oxide in the Development of an 
"Anomalous" Dependence of tie Velocity of Zlectrodsposition so! 
on Temperature 


copper on temperature is not explained by a phase 
polarization but by a complete passivation of the 
surface parts of the electrode by Cu.0. The increase 
in temperature promotes two opposite effects. On 

the one hand, the addition of the Cu,0 ions to the 
electrode surface is intensified, and on the other, 
the passivation of the electrode surface by: the 


Cu,0O formation is accelercted. In the first case the 
vetocity of electrolysis increases with temperuture, in 
the .second it decreases. The increase of H* ion 
concentration in the solution to prevent the CuO 
formation and thus to remove the "anomelous!! 

influence of temperature upon the electrodeposition 

of copper was already pointed out (Ref 1). There 

are 2 tables and 4 Soviet references. 
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State University imeni 300th Anniversary of the 
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Effect of euaie on the rate of the electrodeposition of 
zino from sulfate solutions. Zhur. fize: khim. 35 no.2:393— 
400 F 761, . (MIRA 16:7) 


1, Dnepropetrovakiy gosudarstvennyy universitet. 
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 g/122/62/000/007 /00% /o0é 


D262/D308 
AUTHORS: _ Semeryuk, V.I., Engineer; Yemeltyanenko, GA, 
Candidate of Chemical Soiences Sar ee 
TITLEs Acid electrolyte for cadmium plating of complex 
oo ‘details : 
PERIODICAL: Veatnik mashinostroyeniya, now 7, 1962, 42 = 43 y 
TEXTs The article describes the experiments conducted 


with the electrolyte (50 g/litre CdS0, . 6/3 H20 and 50 g/litre 
H2S04) containing additions of svlfurated naphtalene (3:1 mixture 

of concentrated sulfuric acid and naphtalene), gelatin and hide glue. ~ 
The results show that these additions improve the diffusing power of 
the electrolyte and have considerable positive influence on polariza- 
tion and the size of cadmium crystals. This electrolyte is recommen- 
ded as a replacement for the cyanide electrolyte. There are 1 figure 
and 1 table. : . 
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‘Klectrodeposition of irc and lead at given high current densi 


Ukr khim.zhur, 28 no.7:829-911 '62. (MIRA 19112) 
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YEMELIYANEUKO, GAs; GOTMateyA, Dece 
Effect of temperature on the eluctredepos!tion of cadmiun 
from sulfvete sclutions. Ghur, fiz. Khim. 36 no.32508~512 
Mr '62, (MIPA 17:8) 
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. B101/B138 i. 
AUTHORS: Yemel'yanenko, G. A., and Alekseyeva, Ye. P. 
TITLE: Effect of temperature on _ the electrodeposition of some 


metals: 
PERIODICAL: Zhurnal fizicheskoy khimii, v. 36, now 7, 1962, 1532 - 1536 


TEXT: To find the optimm .temperatures for the electrodeposition of Cu, 
Zn, and Ag from various electrolytes, the curves log i versus 1/T were 
plotted. The following electrolytes were used: 12.5 g/l CuSO, + oH, (0) 


+ 2.5 g/l HSO , (I); 200 g/l CuSO ,° 5H,0 + 50 g/l. H 280, (II); 450 aft 
ZnSO "7140 + 20, efi Al 2(50,)5 *18H,0 (12); 17 g/l AgNO, (IV), and 40 g/1- 
AgCl + 200 afl K, [Pe (CN) ¢ if 3H, ; + 20 g/1-K 2005 (Vv). : A deviation from~- 


linearity was sbeesoel for the Aaetien log 1 = £(1/T). It ocourred at 
' certain polarizations and temperatures and was more distinct at high 
polarization. It lies at 40 mv, 40-50 C, for electrolyte I; at 50 ov, 
50- 60° C, or 100 mv, orc for if; at 50 ms BOrKOS, for III; at 10 ov, 
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8/076/62/036/007/008/010 ; 
Effect of temperature ... a Bi01/B138 : 


40°C, or 20 mv, 35°C, for IV; and-at 30 mv, 35°C or 100 mv, 45°C, for-V. 
The activation energy W for electrolytes I-IV is much lower above than 
below the bend in the curve, whereas V shows the opposite behavior to %. 
The deviation from linearity and the drop in W for I-IV are attributed 

to transition from chemical to concentration polarization. : The deviation 
of V is attributed to the fact that Ag: ions are discharged at low polari-~ 
zation, but complex silver ions at high polarization. Conclusion: This 
transition from chemical to concentration polarization must be allowed / 
for when deciding the optimum temperature, Optimum temperatures for a 
rapid and irreversible process with prevailing chemical polarization are: 
for I (no data); II 60’ mv, up to 40°C; III 50 mv, 18-25°C; IV (no data); 

V 250 mv, 60-80 C. There are 5 figures and 2 tables. 
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: errr nt eect 
, TITLE; Effect of temperature on the electrodeposition of chroniun 


PERIODICAL: Zhurnal figichoskoy khimii, v. 37, no. 5, 1963, 660-682 


TEXT: The effect of temperature on the electrolysis of a solution of 
180 g/1 Cro, + 1.8 g/l #50, was studied between 10 and 60°C at constant 


polarization of the cathode. The curves log i vorsus 109/? show that 


the rate of deposition at 20 - 30°C passes &@ maximum. ‘This is explained 
by thermal and electrical activation of the reducing substance acting 
against electrodeposition, and by inhibited deposition by reaction between 
depesited Cr and the cathodic layer whose thickness and properties are 
changed by temperature. There are 1 figure and 2 tables. 
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2007 - 2011 


TEXT: The effects of A, B, and G on the electrodeposition of Cd 
- from a solution containing 50 & caso ,*8/3 H,0 and 50 g H,S0, per i= 


ter were studied at room temperature, 4n an effort to improve the 
properties of electrolytic cadmium used a8 anticorrosive coatings 

on Fe. The cathodic polarization, Aw , was measured at yarious cur- 

rent densities, with and without additives, using @ 1 cm flat catho- [ 

de and a large Cd anode. The greatest increases in A¢Y ( 100 nv ) N| y 
were observed with simultaneous additions of A and C or B and C. -_" 
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with increasing concentration of the additives; e.g. with 1¢é A/ Liter 
Ag was maximum at ~w5 g C/l, whilst with 10 g A/l the polariza- 
tion was greatest when 2-56 of GC were added. These effects are 
ascribed to the formation of strong adsorption layers of the additi- 


ves on the surface of Cd; the layers were stronger when G was added 
40 a solution containing 10 g/l of A or By than when G was added to / 
those containing only 1g/1 of either A or B. The eventual Lowering» L. 


of Ag at high concentrations of C is explained by @ relative ex~ 
cess of this additive in the adsorbed layer, over A or B. The ad~- 
sorbed layers increased the energy barrier for the discharge and 
dehydration of Gd ions and facilitated the production of dense, 
fine-grain deposits of the metal. There are 3 figures and 2 tables. 
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ABSTRACT: The neasurenent results are given of the translucence and 
light-diffusion coefficients of 10 types of achromatic and colored gla 
reinforced plastics manufactured in the USSR to justify their use o6 
transparent structural parts in building construction. The ‘orig. arte 
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ABSTRACT: The coefficient of directional light transmisston‘and the coefficient 
of reflection and diffuse reflection were measured for samples of industrial glass 
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ultraviolet radiation on the optical properties. It was shown that glass reinforced 
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articles generalizing the results of research conducted during the last 2-3 
years in the Department for Corrosion of Metels of the Moskovakiy institut 
stali (Moscow Steel Institute). Some of the articles were written in 
cooperation with the laboratory steffs of the "Serp 1 molot Plant and 
Khimicheskly zavod im. M.I. Kalinina (Chemical Plant. ¢meni’M»LKalinin) and 
are based on Lnvestigations conaucted at these plants. No personalities are 
mentioned, There are 219 references, Soviet and non-Soviet. References 
accompany each article. 
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A060/A101 
AUTHORS; Zhuk, N, P., Yemel'yanenko, L. P. 
: a, . 
TITLE: Influence of carbon content upon the gas corrosion of carbon steels 


in air 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 11, 1961, 43, abstract 
111291 (V sb. "Korroziya i zashchita konstrukts, metallich. mate- 


rialov", Moscow, Mashgiz, 1961, 40-52) 


TEXT; A study was made of the influence of the carbon content (0.06 - 1.34 

%) upon the gas corrosion of carbon steels from experimental heats in air at 

500 - 1,100 C, The method was used of periodically weighing the specimens withat 
extraction from the reaction zone of the furnace, the determination of the weight / 
losses of the specimens after oxidation and scale removal, measuring the micro- 
hardness and studying smetallographically the transverse sections of the specimens — 
after oxidation, The scale growth on all steels at all the temperatures investi- 

gated proceeds according to the parabolic law A g™ =» kT, whose exponent n varies 
between rather wide limits (from 4 to 1.5) as function of the testing temperature. 

The law of variation of n as a function of the temperature for every steel is 
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violated,‘as a rule, in the region of temperatures corresponding to changes 

occurring in the steel and in the adjacent scale layer: the formation of wustite if 
in the scale, eutectoid, magnetic and allotropic transformations in the steel, 

strong dissociation of the oxide % = Feo03. The temperature dependence of the = 
oxidation rate K of steel in air has the shape of a broken straight line in the 
coordinates log K versus ‘1/T, and the breaks in the straight line, accompanied 

by corresponding changes in the activation-energy Q of the activation process, 

take place in the region of temperatures corresponding to the abovementioned 
transformations: the appearance of wustite in the scale is accompanied by a 

rise of Q, eutectoid and magnetic transformations cause & rise of Q, an allo- 

tropic transformation causes 4@ drop of Q. The depth of the apparent and the real 
decarbonization of carbon steels increases as the temperature rises, and decreases 
with an increase of the C content in the steel. The decarbonization process of 
carbon steels leads to a reduction of their oxidation. rate in air, The oxidation 
rate of steels is lowered as their C content is raised, and this effect becomes 

more pronounced with increasing temperature, 


V, Tarisova 
[Abstracter's note: Complete translation] 
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‘The effect of carbon vee 


teels decreases with 
the law Ag = kv. The rate of oxidation of the s 
eared C content. This effect increases with increasing temperature. 


{Abstracter's note: Complete translation.| 
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AUTHORS s Oksengendler, G.I., Captain of Medical Services, 
_Aralov, S.S., Senior Engineer-Iieutenant, and 


Yemel'yanenko, M.I., Major of Medical Services 


TITLEs An apparatus for studying the stability of attentive- 
ness 


PERIODICAL: Voyenno-meditsinskiy zhurnal, no. 1, 1961, 74 - 76 


TEXTs The proposed apparatus permits the automatic recording of ae 
above-mentioned test. It consists of a panel with nos. 1 - 25 not 
given in sequence. Undér each number there is an electric contact; 

the airman undergoing the test touches the contact with a connect- 
ing rod and closes the circuits; only when he touches the correct 
consecutive number are the results registered on a tape recorder 

and the graphs obtained show the times needed to find individual 
numbers as well as the total time taken during the test. A schema- 
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tic diagram of the apparatus is given. The automatic tape recorder \ 
requires an alternating current of 220 volts and the stepfinder a 
direct current of 24V. In the author's opinion this apparatus may 

be used for studying the psycho-physiological characteristics of 

flying personnel. There are 3 figures. 


SUBMITTED: April, 1960 
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‘Big. 2. (cont'd) 


Legends 1 ~ Numbered panel; 2 - stepfinder ATS (Dial Telephone 
System); 3 - relay of the stepfinder; 4 ~ contacts of the signal 
system; 5~ 6 - lamps; 7 - recorder; 8 — recording tape moving 
at a constant speed of 15 cm/min; 9 ~ Warren's electric motor; - 
10 - contact rod; 11 - device for exchanging number panels; 

12 ~ key for changing no. sequences; 13 ~ switches to the general 
current supply; 14 - button which puts the stepfinder into a new 
working position; 15 — signal lamps. 
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Stellar Astronomy, Kinematics and Dynameis of Stellar Systems (1743) 

Peremennyye Zvezdy, Vol 9, No 4, 1953, pp 266-270 

YEMEL'YANENKO, M. T. and MATVEYEY, I. V. 

WAn investigation of Irregular and Semiregular Variables" Part III; ‘Several 

Properties of the Visual Distribution of Irregular and Semiregular Variables" 
As a result of their studies, the authors succeeded in dividing 75% of the 


stars they examined into 28 groups, which occupy 4.6% of the area of the celestial 
sphere. The article contains a map and list of these groups. 
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AUTHORS : Andrianov, K. I.; Supereko, 0. D., Nikolayeva, L. Ie, Kudryavtsev, 
K. Ve. Yemel'yanenko, N. L., Engineers 


TITLE: Ceramic Nozzles of the A-Sh7r Semi-Automatic Machine for Welding 
in Carbon Dioxide 


PERIODICAL: Svarochnoye proizvodstvo, 1961, No. hy pp. 37 ~ 38 


TEXT : Welding in carbon dioxide with consunable electrode is used at 
the Chelyabinsk Tractor Plant for joining tractor parts on the A-5h7r seni-auto- 
matic machine, where the gas flow is directed by a chromeplated brass nozzle 
(Figs 1), placed on the rubber housirg of the burner tip. The use of this nozzle 
presents however, a series of deficiencies, such as short-circuits of the wold- 
ing current; sticking of metal splashings to the internal nozzle surface, and 
short service life of the nozzle. The laboratory of mineral ceranics at the 
Plant developed ceramic nozzles to replace the chrome-plated brass nozzles, pre- 
pared in a metallic nold by press-forming from a ccramic mass o° 12 - 1hé nois- 
ture. The components of the ceramic materizl were dried, crushed, screened, 

and mixed during 8h. The material was then wetted with water to 28 - 30% for 


Ke 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86- 0513R0019626 


oe 


CIA-RDP86-00513R001962620011-3 
eS EDS RGSS ES SRS EAE TAR 


AG SSN Tass 


$/135/61/00/001,/010/012 
A006/A101 


Ceramic 


Nozzles of the A-SL7r Semi-Automatic Machine for Welding in Carhon Dicx- 
ide 


molded. The molded nozzles wore dried at roon temperature 


seven days and then 
Ceramic nozzles of the following conposi- 


and roasted in an electric furnace. 


tions were manufactured by the described technology: 
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Refractory clay 
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formed with experimental ceram 
brass nozzles by the new cer 
possibility of a contact between 


the durability of nozzles is raised by a factor of 1h 


brass is replaced by cheap ceramic materisl; 
facturing the nozzles are substituted » 
ing. subsequent mechanical treatment 5 the 
nozzles from metal splashings is considerably 
figures. 
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L4,7 0d 2563/4101 
AUTHORS: Moldovanova, M., Yemelyanenko, oO. 
0 — 
. PITLE: Comprenensive anvestigation of carrier equilibrium in InSb and GaAs 


PERIODICAL: Referativnyy zhurnal, Pizika, no. 5, 1962, 33, apstract 5E259 
("Godisnnik sofiysk. un-t. Fiz.-matem, fak., 1959-1960 (1961), 
vy. 54, no. 2, 1-9, ‘Bulgarian; English summary) 


eet TEXT: A comprehensive 4nvestigation has been conducted on conductivity, 
“AGB _ the Hall coefficient, the coefficient of the transverse thermomagnetic effect, ‘ 
“and the thermoremf_on the same p-type InSb and GaAs 5 ecimens at temperatures 
between 8&6 and 424°K for InSb, and between 86 and 550 K for GaAs. The hole 
concentration for InSb was 43° 1022 em. ‘The impurities were completely 
fonized in the temperature ranges investigated. The entrainment of carriers by 
phonons was observed below 110 K. Above this temperature, the carrier mobility 
in the impurity zone obeyed the law air , and in the zone of intrinsic : 
conductivity 4t obeyed the law u,V7T iH. Above room temperature, the electron 
gas became partly degenerate, The consideration of degeneracy led to the values 
of the effective masses: ™, = 0.174 mg, ™ * 0.045 mg; in the opposite case: 
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Comprehensive investigation of carrier equilibrium... 6061/A101 - . ' 


. Mp = 0,167 Mo, MH = 0,043 mg. b = 30 was found for the ratio of carrier mgbilsy Lities, Vv 
For Gals, the hole concentration at temperatures above 77 Sx. was 4, ae 101 
The electron gas started becoming degenerate at 250°K, The carriers were 

. scattered partly by the impurity, and partly by the lattice (the latter scatter- 

: ing prevailed at high temperatures). The effective mass was Mp Ko. 5 Mo. 


r. Menbayeva | 


[Abstracter's note: Complete translation] 
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TITLE: Complex investigations of Insb and Gass at equilibrium 


carrier concentration 


PERIODICAL: Referativnyy zghurnal. Avtomatika 1 radioelektronika,s 

noe 7, 1962s abstract 7-4-27 sh (Godishnik sofiysk. 

un-% Fiz. -matem- fake, Ver,o4s nO 2% 4959-1960 (1961) 
4-9 [Bales summary in ENnge 

TEXT s Complex investigations of Ry OF &@ and. Q in p-type monocry- : — 

stale of Insbd and Gass nave been carried out in +omperature ranges. 

of 86 - 424°0K for Insb and B36-576°K for Gaks. It has been show 

that the Hall coefficient ana carrier concentration in tk InSb: 

in the 86-1349K rangé are constant and equal +o 4700 cm /coulomb ani / 


~ 


4.5 x 101? cm > respectively: Tt was found that. carrier mobility 
follows the law U = g-1.9-in the impurity region and the law Ue 


a goie4 in the intrinsic’ conductivity region. At 324°K the p-cars 
rier mobility was 4700 eme/V sec. and the n-carrier mobility to 
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: 8/194/62/000/007/075/160 

Complex investigations of InSb part 2s D295/D308 oe 
‘1 f ¢ be 

5.1 x 104 om@/V see. ‘he width of the forbidden band at absolute 

zero, AE,» was found to be equal: to 0,268 eV. The effective mass 


of the p and n-carriers corresponded to 0.174 and 0.45 n, (allowing 


for the fact that the eloctron gas above room temperature is par- 

tially degenerate). In p-type GaAs, in the impurity region 86-200°R 

the carrier concentration was equal to 4.5 x 1018 cm-3, and the ef- 
_feetive mass was m, = 0.5 Me 16 references. [Abstracter's note: 


Complete translation. ] 
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AUTHORS: Yemeltyanenko, 0. V., Nasledov, D. N. 57-28~6-8/34 
- enn Tn a 
» WITLE: The Electrical Propertios of GaAs at Low Temperatures 
(Elektricheskiye Svoystva GaAs pri nizkikh teuporaturakh ) 


PERIODICAL: Zhurnal tokhnichoskoy Fiziki, 1958, Yol. 26, Nr 6, 
pp. 1177-1187 (USSR) 


ABSTRACT: Gallium arsenide is a semiconductor compound of the type 
A“ 3” . The electrical properties of al BY are sinilar 

to those of germanium and silicon and are, in most cases, 
explained by means of the theory of atomic semiconductors. 
The characteristic feature of numerous compounds of the 
type aAllBY is the small effective mass of the conduction 
electrons mi. Thus for InSb nm = 0,013 m and for Inas n a 

= 0,064 m (m ~ mags of free electrons). In the present 

paper full independence of conductivity and of the Hall 
constant (Kholl) of temperature in the interval 1,5 -& 390° 
was obtained for the n-samples of GaAs. Analogous results 
have formerly been obtained for the n-samples of InSb and 
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inAs. Analysis of these data showed that the 
semiconductors mentioned are in the metal state at the 
respective concentrations of the donor impurities 

(Ny wioll —o— 1018 em), The activaticn energy of the 


impurities in their case is equal to zero. The concentration 
of current carriers ig Steady. The carrier gas is highly 
degenerated. An important part is played in connection 
with the metallization of these materinls by the small 
effective mass of the electrons. The non-dependence of 
carrier’ mobility upon temperature is explained qualitatively 

by the function of those processes of dispersion the effect- 
tive cross section of which does not. immediately depend upon 
temperature. in the analysis of resuiis ene tern 
“temperature of semi-~ionization of admixtures was 
introduced. This term is of general validity for 
semiconductors with high concentrations of admixtures, and 
with its help it is possible to determine especially the 
fact of the metallization of the semiconductor (FE. = 0) 


after measuring R at not too low temperatures (e. g. 
Card 2/3 temperature of liquid nitrogen). More detailed information 
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concerning the structure of the energy spectrum in 
metallized semiconductors and the kinetics of conductivity 
must be obtained by measurements of the thermoelectromotive 
force, as well as of R and go within a larger concentration- 
and temperature interval. 1t may also be hoped that this \ 
will also explain the nature of the reduction of the 
resistance of n-samples of GaAs in the magnetic field, 
which was discovered in the course of this work. The 
authors thank G. I. Averkiyeva, V. S. Grigor'yeva, T. 5. 
Sukhanova and N. M. Reynov for their cooperation. There are 
6 figures, 3 tables, and 14 references, 3 of which are 
Soviet. “3 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut,AN SSSR 
(Leningrad Physical-Technical Institute, AS USSR) 


SUBMITTED: October 1, 1957 


1, Gallium arsenides--Electrical properties 2, Gallium 
Card 3/3 arsenides—Temperature factors 3. Semiconductors—Analysis 
4. Semiconductors—Magnetic factors 
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ghurnal takhnicheskoy finiki, 1958 Hy Jy pLe 1945-1947 (US32) 


he vresent article presents q{nformation on experiments in 
whieh a number of elements of the co}yans 1 - VI were intro- 
duced into @ compound of the type 4” BY, thet ip to say 

into gailiua argenide. uch & study may be expected to yicld 
evidence pearing on the ieffectoc of elements of various 
groups upon the electric ‘wow b? ef of Gads ana upon the 

most erfective donor und acceptor admixtures. she seurles 
were produced by an immediata joint melting of tne components 
in evacnated tigntly soldered quartz anpoules. Phe evidence 
obtained leads to the Pollowing statements? 1) The elonents 
of the IT column, Zn and Cd act in GaAs as acceptors, those 
of the Yt column, S, Se anjJ Te az donore just as they do in 
other i. 'nY comnoundae 2) Copper je an acceptor, this result 
complying vith tiat found by Smirous (Shmi rove) (ner 1) for 
Gacbe 3) he elements of the TII, - ¥.column, In, hy S89 0% 
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z Sb do not form active centers in Gata. 4) ‘he mobility of 

elect trons «nd of holes is only little dependent eron tne 

5 vity and upon the concentration of the admixtures. 

No iy of the impurities upon the strength of Guas could ; 
ag vet be found, as only in a few cases it wee sosaible 
to icumure the microutrength of the excesgs phagea. Samnilen 
with Ge-imurities exhibited a strength coinciding with tiat 
of pure germinium. Indium produceg en excess phage which ex- 
hivits nx whole suectrun of microstrength values, which could 


ba identified with such of the solid Gao In, As solutions. 


the elements of the II. column, 2ine in particular, nre 
better soluble in gallium arsenide than the elements of the 
VI. column. Zine proved to be the most effective acceptor 
xdmixinre and selenium as tha mout effectivo donor ndnixture. 
The exvotals formed by saaplus with Gn- and se admixtures 
had thie seme dimensions as thope without admixtures. “ynen 
the acceptor elements Cu and Cd were introduced into a n-type 
: material a high mutual compensation of acceptors and donors 
ieyad 2/4 wee found. his ocourred wore frequently than ™. couls be ex- 
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24,7600 
AUTHORS : Yomel'yanenkoy 0.V. and PO Aihame 
“TITLE: An Tastrumone forthe Investigation of the Kinotic 


Effects in Semiconductors 


PERIODICAL: pribory i tekhnilca eksperimenta, 1960, Nr i, 
pp 98 - 99 (USSR) 


ABSTRACT: The device described is a Laboratory instrument suitable 


the sample due to the tension of the spring h , The 


blocks are furnished with side grooves and centre 
holes- porcelain tubes are placed jn these holes in 
order to accommodate the thermocouples . The probes 


for the measurement of the electrical conductivity and 
the Hall and Narnst-Ettingshaus en effects are made © 
tungsten wire, naving 4 diameter of O.1 mm and are 

Caral/3 situated in the grooves of the upper plock. The probe and 
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Semiconductors 


the thermocouple wires are insulated by means of quartz 
capillary tubes 11. The upper block is fixed to a glass 
stem by means of a fine steel tube 8. The glass stem 
contains all the output wires. Before the measurements, 
the device is evacuated and then filled with an inert gas. 
The blocks and the sample are heated or cooled externally. 
For this purpose, the instrument is inserted into a two- : 
section tubular oven. Each section (A and B) heats 

one of the blocks. If it is necessary to carry the 
measurements at low temperatures, the instrument, together 
with the oven,is placed into the stream of evaporating 
nitrogen. The outer diameter of the device is 12.5 mm, 
the diameter of the blocks being 10 mm. Tho investigated 
Samples can have dimensions ranging from 


1x 2.5 x 6 mm? to 4x 6x 30 mn» The instrument reaches 
a thermal equilibrium in about 20 to 30 min. The Samples 
can easily be removed by taking out-the lower block. The 
measurements are carried out as follows. The era 
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the "refrigerator" of the device produce a temperature 
difference along the sample. 


This is determined by the 
thermocouples. The thermal emf can also be determined 
by means of the thermocouples. In order to determine 
the Hall effect, the instrument should be placed in a 
magnetic field. 


The authors thank D.,N. 
his interest in this work. 
5 Soviet references. 
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There are 1 figure and 


Fiziko~tekhnicheskiy institut AN SSSR (Physics- 
engineering Institute of the Ac.Sc., USSR) 
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AUTHORS: Yemei tyanenkos QO. Ver Kesamanlys Fe Pe 
TITLE: The Problem of Yethodology of Quick precision 
Measurement of the phermo-emf of Semiconductorsn\ 
WwW 
PERIODICAL: Fizika tverdogo tela, 1960s Vol. 2, Noe T+ PP» 1494-1496 


TEXT: fhe authors describe an apparatus with the help of which it is 
possible to measure the thermo-emf in & ghort time. The method is based oe 
on the application of thermocouples with controlled heating. The two 
thermocouples are surrounded py 4 heater which is in the immediate 
neighborhood of the measuring junotion (Figs 4). One of the junctions of 
couple I igs in contact with the objects whila one junction of couple Il 

is goparated from it by @ gmall gaP- The second couple controls the 

heating. With this comparison {nstrument 4& very exact measurement of 
temperatures is possible. Applying this method of measuring temperatures 

the authors constructed a simple apparatus for measuring the aifferential 


-thermo-enf of semiconductors of arbitrary forms of samples in the 
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temperature range 25 7 450°C. The apparatus has a high degree of accuracy 
and rapidity of neasurement. It is shown diagrammatically in Fig. 2+ For 
the purpose of measuring, the sample is placed at the ends of two 
L-shaped copper blocks, the other ends of these plocka being in containers 
filled with joo. The sample is heated, and the thermocouple 18 prought 
manually to the points botwaon which the thermo-emf 18 to be measured. 

The temperatures of these two points are moapured. tha heating of the 
thermocouples jp reocrded by two potentiometers. The thermo-enf of the Wf 
semiconductor and the thermocouple were measured by & potentiometer of 

the type NNTB-1 (PPTV-1) and galvanometer of the type M-21/1 (u-21/1)- 
The gemperature 4g measured with an accuracy of 021°C; that 18) of about 
23% between 7-10°C. The junctions of the thermocouple had a diameter of 
0.4 - 0-5 mms and the contact diameters were not larger than 0.02 - 0.03 
mn. The method requires 10 - 15 minutes for one measurement. To determine 
the temperature dependence of the thermo-emf of a sample between 

25 - 450°C for 40 - 19 points of measurement, 2 - 3 houre are required. 
The accuracy of measurement of the thermo-emf is (2-3 )%- Fig. 3 gives 4n 
example of a measurement of the temperature dependence of the thermo-enf 
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of gallium arsenide. The authors thank Professor D. N. Nasledov for 
discussions. There are 2 figures and 3 Soviet references. 
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AUTHORS: Yonelyanenk?s QO. Ves Nasledovy D- N., and Petrov, R- Ve \ 
TITLE: The Nexnat-Eitingshause® eftectfin p-Ty pe Gallium Arsenide 


PERIODICAL: Fizika tverdogo telas 1960, Vol. 2, Now 10, PP 2455-2457 


TEXT; In an earlier paper (Ref- 4) the authors investigated the Nernst- 
Ettingshausen effect in n-type gallium arsenide. The coefficient om of 
the transverse Nernst-Bttingshausen effect in p-type gallium arsenide is 
graphically represented as a function of temperature. As it turned out, 
qe is considerably lower for p-type gallium arsenide than for n-type 
gallium arsenide. This is due to a lower mobility of the holes as 
compared to the electrons. At temperatures below room temperature, Q 
is negative, which may be explained by the scattering of carriers by 
impurity ions. This explanation agrees with measured results of the V 


L 


Hall-mobility of holes. Above 350 to 450°K, Q’ becomes positive. This 
convinces the authors of the fact that at these temperatures the 
acoustic vibrations are the main scattering centers. The mixed conductance 
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beginning at 600 - 800°K again makes qr negative. Finally it is pointed 

out that the results obtained here may be explained by the modern theory 

of thermomagnetic effects. Furthermore, the results obtained make it 
possible to estimate the part played by acoustic vibrations of the 

lattice in scattering processes. There are 1 figure, 1 table, and 3 1 
references: 2 Soviet and 1 US. 
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of Physics and Technolog 


SUBMITTED : April 4, 1960 


Card 2/2 


